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Ahtracc

With ttba 8dV@lC Of bU-COSt hOllWCd ~tuiollm Of

pol~ropyla mhaata,flub chahrs h=ve bec-

wery ●ttractive for largo nuclear particla datac-

tor uraye. Thin ha% brovght about tha need for ●

pulse -r ●ystm thatuIU provide high pexk cur-

rants md 10U lmvd.a of mpurioua ra~iacion. Each

Mdti of 10 flash c~s W require a pmk

CUrraUL ot :0 ~ with ● rbe tiaa (Tr) Of < ~ M.

gl~ ● ~ r-co of currant rise di/dc of

400 KAflm. The pul~r curpat msc davolop 7 KV

● Cr08S ● 10d of 0.36 ~ vitb a p~S, width Of

500 M. Tlm rap~titirm rate will be one per sec-

ond. Thim pap-r demcribas tha devalopmont of ouch

a ●yat- and the impact of tha phyoical lim.ita-

tiomm of prammt componmt technology on lifetime

and pUISO fidality.

Introduction

In ● article publlahed in Nuclear Inscrumentn and

Mathods, Volume 158, p-gg 289 (1979), WO diecuasad

● syst- which ●llown rapid data collection from

particle dotaccora knom aJ ‘Tlash Chambers.” A

flaxh c~or +:ztaists of a nobla gan mixtmro con-

finad bmtwaan tm conducting place- in a dialeccric
. .

cvnt:inar. Tha conducting platas ara pulsed to a

high voltaga lavsl in coincidence with the passins

of a char80d particla and ● plasma is then formed

in tha dialactric container. At this point the

datn may be ●xtract-d optically or in nome cases

mlactrically. Until recently, datn collecticm from

flaah chembars waa J slow and tedious protean be

nausa a photographic mathod was employed. conlplex-

ity of construction ●nd h{gh coat have JISO cur-

‘tailmd tha us? of th~m noval detectors, buc with

tbe dvcnt nnu of law cosc honaycnmb atrusionn of

polypropylene sheotm, flash chambers (Fig. 1) hwa

beccao very attractive componancn for larso par-

ticlo datoctor ●rrays. The fl=h chamber rmdouc

aymtemuadar devalopmant will output data at a
4rata of 2.5 x 10 bits p-r interrogation. Tha pU_ ‘-

riod of 009 interrogation is lees than 0.01 a ● s

cmparcd to the previous optical nyscem outpuca of

●varal hundred bits requirtig seconds or minutes

to ●ccumlaca. It IX clear that this naw raadouc

mathod will be of great valua when fully developxd.

At this point, however, tha ❑ystem is depandanc on

aubotancial technology baae devalopmenta in the

Mgkvoltaga pulse power driver.

au m-m Kmo Vlfw

Figure

of our

FlA9H CMWER CONSTRUCTION,.

Figurm 1 “
‘\

2 ehowa a simplified, overall block diagram

instrumentation system. In this systam thm

flash chmmber :eadout, the high voltasa pulsar and

the voltage ❑ onitors ar~ the major areas of devel-

opment. The high voltaSe pulser is of ❑ain concern

at thie point and iu tha focal point of tMa report.

This pulser can be divided down into four ~eparate

aree8: the load, energy storage, load to pulser

interface, ano the switch. T’hesa areas will be

Fundad by Unitad stJt~S Deparmant of Energy, Contract U-7405-Eng. 36,



-“”- “’”
IIFlo$lt Chambw

Modulo :
To compute

I *I

WW
. .

..-

.

EXPERIMENTAL CONFIGURATION

~ in this ordar.

new
The flash c~ars for this myatam ●re 3-1/2 m by

>1/2 ■ with ● thicknass of 5 mm, and sra dad on

both ❑irks with 0.05 m of almintm foil, forming

● parallal p18to capacitoI Uich a capacity of 20 ne.

S&e ttmee c~s have dimaeione cmparabla to

tbo pulaa risa and fall t-s, they cannot ba

u-cd with Conven Ciomal transmimaiIYa lin* Lbermy,

ad aro bdmg amalyzd more as ● lmpad capacitive

•l~c thsm a truo transmission line. However, ”

In order to havo a point of referenco the imped-

aua of a c~mr was ~anured and found to ba

z 5 Cl, and tha transit CiIM vas umasured to b,

10 M. Tha ●bova paramtarrn constitute thm pra-

d~~c chsracteristicm of tha flash chamber am

M electrical load. In tha plaonmd aparimant

tharm will be 450 flash chambara. Each puleer will

havo to driva ● tmdula consenting of 10 chaber@.

Emrgy Stormga

For proper oparation and penk ●fficiancy tha flesh

ehmbmra requiro ● ractaogulu pulm, with a dura-

tion of 500 urn from a“noutca with an Impadanca of

5 II, requiring ● pulse-forming natwork (PFN) to

m-t thaaa ne~da. Initially a Typm C PFN wao used,

howavar, difficulty with saturating corold induc-

tnra and poor PUISQ fidality on the falling edge

precipitated a change to the T~e B premntly in

urns (Fig. 3). In tha first ■tagaa of PFN daaign,

cumputar modoling wan uaad to arrivo at a proto-

type dasiga. ‘.hia prototypo PFN was than tanted

under load conditions and adjuated to compansata

for diatril.mtad paramatar.s I,ot includad in thm

mmieling program. Sinca high peak currents ●nd

~~ ,

Figurm 3

low inductance ara required, in conjunction wirh a

Iifa ttia of 107 atmts KBFP 90Z comfidenco level),

-tor ●alection ia non-trivial. At present

ca.pacitora wufactured by Axel, Sprauga and ~rata

●re undar tast. Tha mica capacicora from &al ‘-

ma UP 5AWhave an ●quivalent cariaa raaiatance

(ESE) of 2.1OQ for a 6.5 nP unit with ●n eacimated

Llfa of 1010 shots. me Murata DHS serias capaci-

tors heva an ESR of 1.90 Q and a guaranteed ahoc

lifa Of 104. Tha Sp~augm Typo 720C hac an ESR of

6.4 fl and an eetimatid shot life of 106. With the

abuvo liEatima data the ●mphaais has baan placed

upon the development of PFN utilizing tha &al ❑ica

cepacitora.

Lmad to Pulser Intarface

In transmitting tha power from tha auitch amd PFN

aasmmbly to the chambera, the characceristica of

both strip line and coaxial tramamisaion linas have

baen aasaaaad. Comxial linma hava givan tha batit

results ao far, but hava not mat deai~ ri~tima

requiramanta. Coamial lines worked wall into a

romimtiva load (Fig. 4), however, when tha load of

the chmbara waa puc on to ● pularr output, tha chock

omcill.ationa and impedsnca mismatch cauaed a ●averc

degradation II, pulse fidelity ●nd rise time (Fig. 5).

Further development of both tranamiaaion lima ia

currently under way.

fin Switch

Aftar an excenaive market ~tudy and vendor intar-

●ccione, an EC&Cthyratron wad choaan for initial

prototyping. The choica of n thyratron over a spark

gap was based on the low apurioue noioa raquiremnt

-d a > 107 shot ]ife. The EG6C NY-13 la now being

taated and at this point test rasulto indicate that
.
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PULSE INTO 0.9 fi LOAD

. . . . ,Figura 4

this auitch may veil ba just adequaca to tha tank.

In ordmr to improve tha switch par fomancm and n=

reduca even further the total number of switches

required, E6G la davaloplog a new groundad grid

thyratrom, tha iIY-1313 for our ●pacific applica-

tion ad ve ara now prapariag ● tmt geometry for

this tuba. Figure3 show the W-13 circuit 3Ay-

out. Ths FFN, auitch loop end electrical PPN

placement are the main layout chengaa foreaam.

Tham chengas will reduce Tr ●nd improve the phy~i-

cal layout qf thm pulner. To date we have teated

the HY-E2 to a peak current of 5500 omparee into

● 0.S’ ~ load and verm ablo to obtain a T of 10 no.

This la to be compared to the goal of 20rKA into a

0.4 ~with ● Tr of c 50 ne, ❑eaning a dildt of

400 M/pm.

Conclusion

Considering uhot life and ESR, the kel capacitor
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Figure 5

are being ueed for further teeting of the PH. The

IN-13 at tha preeent atege of teacing haa aucmess-

fully drivan 40% cf the load and at this time looke

acceptable. EG6G la manufacturing ● nev tube

(EY-1313) vhich ehould improve the performance af

the puleer.

In concluaioa there doee not ●ppzar to be a problem

with the PFN or switch. The main area of concern -

18 the interface betveen the evitch and the load

and the problem la how to tranemLt large currente

uith faat rise time into a capacitive load. This

aapact of the system design ie currently under

detailed study.
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